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(54) VEHICLE SAFETY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively avoid contact matching the intention 
or sense of a driver by starting the operation of an- automatic brake device at 
the time point when the avoidance by steering operation is disabled. 
SOLUTION: A sensor output signal is inputted, a state amount is calculated 
(S10), and contact avoidance enabled relative distances (threshold values) Ls 
and Lb by steering operation and automatic brake are calculated (S12). Next it 
is judged whether the measured relative distance is larger than the contact 
avoidance enabled relative distance Ls based on the steering operation or not 
(S14). In the case of YES. automatic brake-off is performed, namely, the brake 
mechanism is not automatically operated (S16). In the case of NO (S14), on the 
other hand, it is judged the contact avoidance by the steering operation is 
disabled, and it is judged whether the relative distance exceeds the contact 
avoidance enabled relative distance Lb by the automatic brake or not (S18). In 
the case of YES, it is judged the contact avoidance by the automatic brake is 
enabled, and automatic brake-on is performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a. The body detection equipment which detects the body which exists in the travelling direction of a car, and the 
damping device which brakes the b. aforementioned car, c. A vehicle speed detection means to detect the vehicle speed of said 
car, and a relative-distance detection means to detect the relative distance between said cars and bodies based on the 
detection result of the d. aforementioned body detection equipment, And it sets to a car transit safety device equipped with a 
relative-speed-detector means to detect the relative velocity of said car and body based on the detection result of the e. 
aforementioned body detection equipment f. Said vehicle speed detection means, a relative-distance detection means, and the 
1st decision means that judges whether contact on said body is avoidable with steering actuation based on the detection result 
of a relative-speed-detector means, g. Said vehicle speed detection means, a relative-distance detection means, and the 2nd 
decision means that judges whether contact on said body is avoidable with actuation of said damping device based on the 
detection result of a relative-speed-detector means, And when the decision means of the h. above 1st judges contact on said 
body that evasion is impossible by steering actuation, while operating said damping device The car transit safety device 
characterized by having a damping device actuation means to determine the deceleration based on the decision result of said 
2nd decision means. 

[Claim 2] Said 1st decision means is a car transit safety device given in claim 1 term characterized by to judge whether it can 
have an amount calculation means of overlap compute the amount of overlap of the cross direction of said car and body based 
on the detection result of the i. aforementioned body detection equipment, and contact on said body can be avoided based on 
the calculation result of said amount calculation means of overlap. 

[Claim 3] Said damping device actuation means is claim 1 term characterized by the thing of said relative velocity and a relative 
distance for which said deceleration is opted based on either at least, or a car transit safety device given in dyadic. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention detects in more detail the body (obstruction) which exists in a car travelling direction 
about a car transit safety device, and relates to the thing judge [ thing ] the possibility of contact and it was made to operate an 
automatic braking system. 
[0002] 

[Description of the Prior Art] Recently, a contact evasion technique with obstructions (body), such as a precedence vehicle, is 
proposed variously, for example, in JP.6-298022.A, the distance between two cars (relative distance) with obstructions, such as 
a precedence vehicle, is detected, and an alarm is emitted, or the technique of operating an automatic brake gear (damping 
device) is proposed. 

[0003] In this conventional technique, while computing the 1st distance between two cars which avoids contact by the automatic 
braking system from the actual acceleration of a precedence vehicle etc., the 2nd distance between two cars which avoids 
contact by steering (steering actuation) after time of day tau from a certain point supposing the case where it avoids by lateral 
acceleration bO is computed. 

[0004] And without operating an automatic brake gear, when the actual distance between two cars turns into below the 1st 
[ the ] and 2nd distance between two cars, and operating an automatic brake gear, when an operator is going to avoid by 
steering, as sense of incongruity therefore is not given to an operator, improvement in an operation feeling is aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in this conventional technique, if it put in another way when the 1st 
distance between two cars (relative distance), i.e., the distance between two cars which can avoid contact in a brake, is shorter 
than the 2nd distance between two cars, i.e., the distance between two cars which can avoid contact by steering actuation, and 
the actual distance between two cars turns into below the 1st and 2nd distance between two cars, the automatic brake gear 
would not be operated until it became the 1st distance between two cars. Consequently, actuation of an automatic brake gear 
became slow and there was un-arranging [ for which big deceleration is needed ]. 

[0006] In such a case, the direction which made actuation of an automatic braking system start when it became nonavoidable 
according to a steering should not interfere with steering actuation of an operator, but can avoid contact more effectively, and 
must be in agreement also with an intention of an operator or feeling. 

[0007] Moreover, since the distance between two cars which starts avoidance control, i.e., the distance between two cars which 
can avoid contact in a brake, served as a very small value when relative velocity is small, there was a problem that control 
precision fell depending on the capacity (the detection range, precision, resolution, etc.) of detection means, such as a radar. 
[0008] Therefore, when the purpose of this invention is to cancel above-mentioned un-arranging and it became nonavoidable 
according to steering actuation, while avoiding contact effectively, making actuation of an automatic brake gear start and making 
an intention or feeling of an operator suit therefore, it is for providing about the car transit safety device with which prevent 
interference with steering actuation of an operator, and it made control precision not fall, either. 

[0009] The 2nd purpose of this invention is to offer the car transit safety device it was made to suit an intention or feeling of an 
operator further by determining the deceleration at the time of making actuation of an automatic braking system start proper. 
[0010] 

[Means for Solving the Problem] If it is. in claim 1 term in order to attain the above-mentioned purpose The body detection 
equipment which detects the body which exists in the travelling direction of a car, and the damping device which brakes said car, 
A vehicle speed detection means to detect the vehicle speed of said car, and a relative-distance detection means to detect the 
relative distance between said cars and bodies based on the detection result of said body detection equipment, And it sets to a 
car transit safety device equipped with a relative-speed-detector means to detect the relative velocity of said car and body 
based on the detection result of said body detection equipment. Said vehicle speed detection means, a relative-distance 
detection means, and the 1st decision means that judges whether contact on said body is avoidable with steering actuation 
based on the detection result of a relative-speed-detector means, Said vehicle speed detection means, a relative-distance 
detection means, and the 2nd decision means that judges whether contact on said body is avoidable with actuation of said 
damping device based on the detection result of a relative-speed-detector means, And when said 1st decision means judged 
contact on said body that evasion is impossible by steering actuation, while operating said damping device, it constituted so that 
it might have a damping device actuation means to determine the deceleration based on the decision result of said 2nd decision 
means. 

[0011] While contact is effectively avoidable with this, making an intention or feeling of an operator suit, interference with 
steering actuation of an operator can be prevented. Moreover, control precision does not fall, either. 

[0012] If it was in claim 2 term, said 1st decision means was equipped with an amount calculation means of overlap to compute 
the amount of overlap of the cross direction of said car and body based on the detection result of said body detection 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/02/21 



JP,11-203598,A [DETAILED DESCRIPTION] 



2/5 



equipment, and it constituted it so that it might judge whether contact on said body is avoidable based on the calculation result 
of said amount calculation means of overlap. By this, in addition to the operation effectiveness stated by claim 1 term, it can 
perform whether contact evasion is possible with a much more sufficient precision, and contact can be avoided much more 
effectively. 

[0013] If it was in claim 3 term, said damping device actuation means was constituted so that said deceleration might be 
determined based on either, even if there were few said relative velocity and relative distances. 

[0014] Since a damping device can be operated with the deceleration which could make deceleration adjustable and was suitable 
for the situation with this, the crew who contains an operator by change of rapid deceleration or the deceleration beyond the 
need cannot receive displeasure, and can make the intention or feeling suit further. 
[0015] 

[Embodiment of the Invention] Hereafter, it is based on an accompanying drawing and the gestalt of implementation of this 
invention is explained. 

[0016] Drawing 1 is the schematic diagram, showing the car transit safety device concerning this invention on the whole. 
[0017] If it explains below, one laser radar 12 (body detection equipment) will be formed near the headlight (not shown) ahead of 
a car 10 (component parts, such as Wheel W, show in fragments). A laser radar 12 discharges a laser beam (electromagnetic 
wave) at a road surface and a horizontal towards the travelling direction of a car 10, and receives the reflected wave (echo) from 
the body (obstructions, such as a precedence vehicle) which exists in a travelling direction. 

[0018] The output of a laser radar 12 is inputted into the radar output-processing section 14 (body detection equipment) which 
consists of a microcomputer. The radar output-processing section 14 measures time amount after discharging a laser beam until 
it receives a reflected wave (echo), and measures the relative distance (clearance) to a body, and an objective relative velocity 
is measured by differentiating a relative distance further. Moreover, objective bearing is detected and the 2-dimensional 
information on objective is acquired [ of a reflected wave ] from incidence. The output of the radar output-processing section 14 
is sent to the processing ECU 16 which consists of a microcomputer similarly. 

[0019] The yaw rate sensor 18 is arranged and the signal according to the speed (angular rate of rotation) of rotation movement 
of the circumference of the vertical (gravity) shaft, centering on a car-body center of gravity is outputted near the mid gear of a 
car 10. Furthermore, a speed sensor (vehicle speed detection means) 20 is formed near the drive shaft (not shown) of a car 10, 
and the signal according to the travel speed (vehicle speed)' of a car 10 is outputted to it. The output of these sensors 18 and 20 
is also sent to processing ECU 16. 

[0020] Moreover, in the brake mechanism (damping device) 22 of a car 10, a brake pedal 24 is connected to a master cylinder 28 
through the negative pressure booster 26. It is divided with a diaphragm (not shown) into two **, and the rate of the negative 
pressure introduced from an engine inhalation-of-air system and the atmospheric pressure introduced from the outside of an 
engine is adjusted, an operator's treading-in force doubles the power, the oil pressure (brake oil pressure) according to it is 
supplied to the brake gear (not shown) of Car W through an oilway 30 from a master cylinder 28, and the negative pressure 
booster 26 brakes a car 10. 

[0021] An electro-magnetic valve (pneumatics electro-magnetic valve) 36 is formed in the negative pressure supply system and 
atmospheric-pressure supply system (not shown [ both ]) of the negative pressure booster 26. It connects with processing ECU 
16 through a drive circuit (not shown), and an electro-magnetic valve 36 is opened and closed according to the command value 
(duty ratio signal of PWM) from processing ECU 16, introduces an atmospheric pressure, adjusts the rate of an atmospheric 
pressure and negative pressure, and independently, an operator's brakes operation operates a brake mechanism 22, and it brakes 
a car 10 automatically. 

[0022] Moreover, the alarm 40 of the driver's seat (not shown) of a car 10 which consists of an alarm, an indicator, etc. is 
suitably formed in a location. It connects with processing ECU 16 and an alarm 40 performs alarm actuation in response to the 
command. 

[0023] Subsequently, actuation of this equipment is explained. 

[0024] Drawing 2 is a flow chart which shows the actuation. The program of illustration is performed every 100msec(s). 
[0025] Before going into this description of drawing, actuation of this equipment is outlined with reference to drawing 3 etc. 
[0026] As shown in drawing 3 , based on the output of a laser radar 12, the yaw rate sensor 18, and a speed sensor 20, it asks 
for the relative position (a relative distance X, the longitudinal direction location Y) of an obstruction (body) 100, width of face 
b1, a rate V1, and acceleration a1 first. Moreover, it asks for the rate V0 of a self-vehicle (car 10), acceleration aO, and the yaw 
rate omega. In addition, system of coordinates set to y the cross direction which intersects a self-vehicle travelling direction 
perpendicularly with x and it. 

[0027] Subsequently, the relative distance (limitation) Ls which can avoid contact with an obstruction (body) 100 by steering 
actuation is found. 

[0028] Explanation of this asks for the longitudinal direction deflection Y1 of a self^vehicle course and an obstruction from the 
relative positions X and Y of the self-vehicle course and obstruction which presumed and presumed the course of a seltWehicle 
from the self-vehicle speed V0, the self-vehicle acceleration aO, and the self-vehicle yaw rate omega. 

[0029] Subsequently, it assumes that it is that to which an obstruction progresses in accordance with the same course as a 
self-vehicle, and it is as follows when it asks for longitudinal direction movement magnitude (amount of overlap) deltay in the 
case of being avoidable by steering actuation from the longitudinal direction deflection Y1 of an obstruction, the self-breadth of 
a car bO, and the obstruction width of face b1. 
[0030] 

case where it avoids on the right deltay=[(b0+b1 ) /2}-Y1 Case where it avoids on the left deltay=[(b0+b1) /2}+Y1, in addition, 
since deltay can avoid at the time of a negative value even if it does not move, it sets the minimum value to 0. 
[0031] When avoiding to each right and left, the database which asked for through the experiment beforehand and which was 
stored in the memory of processing ECU 16 from longitudinal direction movement magnitude deltay, the self-vehicle speed V0, 
the self-vehicle acceleration aO, and the self-vehicle yaw rate omega. is searched, and the time amount (time amount taken for a 
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self-vehicle to move only deltay to a longitudinal direction (the direction of Y) to a course) which evasion by steering actuation 
takes is found. The time amount which evasion by the steering actuation to deltay in the case of carrying out rectilinear- 
propagation transit takes at drawing 4 in the direction where a self-vehicle and an obstruction are the same is shown. 
[0032] When setting the value of the smaller one to Ts among the time amount which evasion by the steering actuation in the 
case of avoiding to each right and left takes, the distance Xn which a self-vehicle and an obstruction move in accordance with a 
self-vehicle course between time amount Ts becomes as the following. 

Self-vehicle X0=V0, Ts+ (1/2), aO, and Ts2 obstruction X1=V1andTs+ (1/2), a1, Ts2 [0033] That is, a relative distance will be 
shortened by only XO-X 1 while avoiding by steering actuation. Therefore, the relative distance (threshold) Ls in which the 
contact evasion by steering actuation is possible is as follows. 
Ls=X0-X1 ={V0andTs+ (1/2), aO, and Ts2)- (V1andTs+ (1/2), a1. and Ts2} 

= V0-V1 and Ts+ (1/2) -(a0-a1)- Ts2 [0034] Subsequently, the relative distance (limitation) Lb which can avoid contact by the 
automatic braking system is found. 

[0035] the self-vehicle acceleration by the automatic braking system — the ab, then time amount t back — self it is as 

follows vehicle speed VOt and obstruction rate V1t. 

By V0 t=V0+ab-tV1 t=V1+a1 and t above, since acceleration ab and a1 expresses deceleration in more detail, let it be a negative 
value. 

[0036] In order to avoid contact by the automatic braking system, the self-vehicle speed must be made below into an 

obstruction rate, therefore the required minimum time amount turns into an evasion duration in an automatic braking system. If 

the time amount is set to Tb, it can express as follows. 

V0 If +ab-Tb=V1+a1 and Tb type are rewritten, be as follows. 

Tb=-(V0 -V1)/(ab-a1 

[0037] Therefore, the relative distance shortened between Durations Tb turns into the contact avoidable relative distance Lb in 
an automatic braking system. 
Lb=- (1/2) and (V0-V1) 2/(ab-a1) 

[0038] In addition, in the above, although the obstruction acceleration a1 used measured value, it may be the assumed value. 
[0039] Ts is shown in drawing 5 , 1.2sec(s) and an obstruction show in the uniform motion of acceleration (deceleration) a1=0G 
(G is a gravitational acceleration equivalent value here), and the self-vehicle acceleration (deceleration) by the automatic braking 
system shows the relation of Ls and Lb in 0.8G (specifically -0.8 G). Ls is larger than Lb until relative velocity is in less than 
about 65 km/h like illustration. 

[0040] Actuation of the car transit safety device applied to this invention with reference to drawing 2 on the assumption that 
the above is explained. In addition, if it is in the flow chart of illustration, relative velocity is aimed at a larger field than Lb by Ls 
of less than about 65 km/h, but even if it is in the field to which relative velocity exceeds about 65 km/h, it is changing a little 
and carries out appropriate [ of the logic ] similarly. 

[0041] As the sensor output signal was inputted and described above by S10, a quantity of state is calculated, it progresses to 
S12 and the contact avoidable relative distances (threshold) Ls and Lb by steering actuation and the automatic braking system 
are calculated. 

[0042] Subsequently, it judges whether it is more than the relative distance [ the relative distance X measured by progressing to 
S14 ] (threshold) Ls contact avoidable [ by steering actuation ]. When affirmed by S14, it progresses to S16, and automatic- 
braking-system OFF22, i.e., the above mentioned brake mechanism, is not operated automatically. 

[0043] That is, in this control, as long as it is more than the relative distance [ a relative distance X ] Ls contact avoidable [ by 
steering actuation ], contact evasion with an obstruction is expected from steering of an operator, and does not operate an 
automatic braking system. 

[0044] On the other hand, when denied by S14, it judges that the contact evasion by steering actuation is impossible, and it 
progresses to S18 and a relative distance X judges whether the contact avoidable relative distance (threshold) Lb by the 
automatic braking system is exceeded. 

[0045] When affirmed by S18, it judges that the contact evasion by the automatic braking system is possible, and progresses to 
S20, and a brake mechanism 22 is automatically operated through automatic-braking-system ON36, i.e., the above mentioned 
electro-magnetic valve, and a car 10 is braked. In addition, at the time of actuation of a brake mechanism 22, an alarm is carried 
out to an operator through an alarm 40 if needed. 

[0046] In this case, since it is generous by contact when affirmed by S18, self-vehicle deceleration is made into a comparatively 
small value, 0.2G [ for example, ]. Processing ECU 16 calculates a command value (duty value) based on the determined 
deceleration, and drives an electro-magnetic valve 36 through a drive circuit. 

[0047] When denied by S18, while judging that contact evasion is impossible, progressing to S22 and operating a brake 
mechanism 22 automatically also by the automatic braking system, deceleration at that time is made into maximum, 0.8G [ for 
example, ]. 

[0048] Since actuation of an automatic brake gear is made to start immediately when it becomes nonavoidable [ the gestalt of 
this operation / according to steering actuation ] like the above, while contact is effectively avoidable, making an intention or 
feeling of an operator suit, interference with steering actuation of an operator can be prevented, moreover — since avoidance 
control is started while a relative distance is also comparatively large — the precision of a laser radar 12, and resolution — 
control precision does not fall from lack 

[0049] Furthermore, since deceleration at the time of making actuation of an automatic braking system start is made into 0.2G 
etc. and a comparatively small value while it is generous by contact, it can be made to suit in an intention or feeling of an 
operator well. 

[0050] Drawing 6 is a flow chart which shows actuation of the car transit safety device concerning the gestalt of implementation 
of the 2nd of this invention. 

[0051] If it wasJn the gestalt of the 1st operation when previously explained with reference to drawing 7 , deceleration at the 
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time of automatic-braking-system actuation when a relative distance is smaller than a threshold Ls and larger than Lb was made 
into the comparatively small value, 0.2G [ for example, ]. However, after operating an automatic braking system by the 
decelerating 0.2G, a relative distance may also produce the situation of performing slam ons the brake, such as 0.8G. for Lb as 
lower ** depending on the case. 

[0052] Preferably, if it puts in another way, as for a decelerating change rapid [ considering feeling ] which crews, such as an 
operator, receive, it is desirable a contact possibility degree and to control with suitable deceleration according to the magnitude 
of relative velocity. 

[0053] Therefore, in the gestalt of the 2nd operation, Lb1 and Lb2 other than Lb were gradually set up as a contact avoidable 
relative distance (threshold) by the automatic braking system based on relative-velocity deflection (V0-V1). 
Lb1=- (1/2) and (V0-V1) 2/(ab1-a1) 

It is here and is ab1=-0.4GLb2=- (1/2) and (V0-V1) 2/(ab2-a1). 

It is here and is ab2=-0.6G[0054]. Above, the physical semantics of Lb1 and Lb2 is the relative distance (threshold) which can 
avoid contact with the deceleration of 0.4G and 0.6G. Moreover, the physical semantics of Lb is the relative distance (threshold) 
which can avoid contact with the deceleration of 0.8G here. 

[0055] The relation of the contact avoidable relative distances (threshold) Lb, Lb1, and Lb2 by the automatic braking system by 
steering actuation which it relative-distance[ contact avoidable ] (threshold )-Ls(ed), and was described above is shown in 
drawing 7 . 

[0056] Actuation of the car transit safety device applied to the gestalt of the 2nd operation with reference to the drawing 6 flow 
chart on the assumption that the above is explained. 

[0057] First, count of a quantity of state etc. is performed by S100, and the threshold which progressed to S102 and was 
described above is calculated, and it progresses to S104 and judges whether it is more than the relative distance [ a relative 
distance X ] (threshold) Ls contact avoidable [ by steering actuation ]. When affirmed by S104, it progresses to S106, and an 
automatic braking system is turned off like the gestalt of the 1st operation. 

[0058] On the other hand, it judges that the contact evasion by steering actuation is impossible when denied by S104, and 
progresses to S108, and when affirmed, while whether a relative distance X exceeds the 1st threshold's Lb'sl of the contact 
avoidable relative distance by the automatic braking system judging, and progressing to S110 and operating a brake mechanism 
22 automatically, self-vehicle deceleration is set to 0.2G. 

[0059] Moreover, when denied by S108, it progresses to S112, and when affirmed, while whether a relative distance X exceeds 
the 2nd threshold's Lb's2 judging, and progressing to S114 and operating a brake mechanism 22 automatically, self-vehicle 
deceleration is set to 0.4G. 

[0060] Moreover, when denied by S1 12, it progresses to S1 16, and when affirmed, while whether a relative distance X exceeds 
the 3rd threshold's Lb judging, and progressing to S118 and operating a brake mechanism 22 automatically, self-vehicle 
deceleration is set to 0.6G. 

[0061] In addition, when denied by S1 16, while progressing to S120 and operating a brake mechanism 22 automatically, 
deceleration at that time is made into maximum, 0.8G [ for example, ]. 

[0062] It is having made deceleration gradual and can be made to suit in an intention or feeling of an operator much more well in 
the gestalt of the 2nd operation in addition to the effectiveness of the gestalt of the 1st operation. 

[0063] That is, since an automatic brake gear can be operated with the deceleration suitable for a situation, the crew who 
contains an operator by change of rapid deceleration or the deceleration beyond the need cannot receive displeasure, and can 
make the intention or feeling suit further by having made deceleration adjustable. 

[0064] In addition, in the gestalt of the 2nd operation, although deceleration was set up gradually, it is not restricted to it. For 
example, the duty value (control input) of an electro-magnetic valve 36 may be determined using a PID (or PI) control law etc., 
and you may control so that deceleration changes with them continuously, so that a relative distance is made into desired value 
and deflection with the observation relative distance (controlled variable) X decreases to the value which added the 
predetermined value (from 3m to about 5m) to the brake evasion distance Lb. 

[0065] The body detection equipment which detects the body 100 which exists in the travelling direction of a car 10 like the 
above if it is in the gestalt of this operation (a laser radar 12, radar output-processing section 14), The damping device (brake 
mechanism 22) which brakes said car, and a vehicle speed detection means to detect the vehicle speed of said car (a speed 
sensor 20, S10, S100), A relative-distance detection means to detect the relative distance X between said cars and bodies 
based on the detection result of said body detection equipment (S10, S100), In a car transit safety device equipped with a 
relative-speed-detector means (S10, S100) to detect the relative velocity (V0-V1) of said car and body based on the detection 
result of said body detection equipment Said vehicle speed detection means, a relative-distance detection means, and the 1st 
decision means that judges whether contact on said body is avoidable with steering actuation based on the detection result of a 
relative-speed-detector means (S12, S14, S102, S104), Said vehicle speed detection means, a relative-distance detection 
means, and the 2nd decision means that judges whether contact on said body is avoidable with actuation of said damping device 
based on the detection result of a relative-speed-detector means (S12, S18, S102, S104, S108, S112, S116), And when said 1st 
decision means judges contact on said body that evasion is impossible by steering actuation, while operating said damping device 
It constituted so that it might have a damping device actuation means (S20, S22, S110. S114. S118, S120) to determine the 
deceleration based on the decision result of said 2nd decision means. 

[0066] Moreover, said 1st decision means was equipped with an amount calculation means of overlap (S10, S12, S100, S102) to 
compute amount of overlap deltay of the cross direction of said car and body based on the detection result of said body 
detection equipment, and it constituted it so that it might judge whether contact on said body is avoidable based on the 
calculation result of said amount calculation means of overlap. 

[0067] moreover, said damping device actuation means — said relative velocity (V0-V1) and a relative distance X — based on 

either, said deceleration is determined at least — it needs (S20, S22, S1 10, S1 14, S1 18, S120) — it constituted. 

[0068] In addition, in the above, although the body was detected from the laser radar 12, a millimeter wave radar may be used or 
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visual sensors, such as a CCD camera, etc. may be used. 
[0069] 

[Effect of the Invention] If it is in claim 1 term, while contact is effectively avoidable, making an intention or feeling of an 
operator suit, interference with steering actuation of an operator can be prevented. Moreover, control precision does not fall, 
either. 

[0070] If it is in claim 2 term, in addition to the operation effectiveness stated by claim 1 term, it can perform whether contact 
evasion is possible with a much more sufficient precision, and contact can be avoided much more effectively. 
[0071] If it is in claim 3 term, since a damping device can be operated with the deceleration which could make deceleration 
adjustable and was suitable for the situation, the crew who contains an operator by change of rapid deceleration or the 
deceleration beyond the need cannot receive displeasure, and can make the intention or feeling suit further. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram, showing the car transit safety device concerning this invention on the whole. 
[Drawing 2] It is the flow chart which shows actuation of drawing 1 equipment. 

[Drawing 3] It is the explanatory view showing the relation of the self-vehicle and obstruction (body) explaining actuation of the 
drawing 2 flow chart. 

[Drawing 4] It is the explanation graph which shows the property of the time amount which the evasion by steering actuation 
used by the drawing 2 flow chart takes. 

[Drawing 5] It is the explanation graph which shows the property of a relative distance (limitation) avoidable by the relative 
distance (limitation) avoidable by steering actuation and automatic braking system which are used by the drawing 2 flow chart. 
[Drawing 6] It is the same flow chart explaining actuation of the equipment concerning the gestalt of implementation of the 2nd 
of this invention as drawing 2 . 

[Drawing 7] It is the same explanation graph as drawing 5 which shows the property of a relative distance (limitation) avoidable 
by the relative distance (limitation) avoidable by steering actuation and automatic braking system which are used by the drawing 
6 flow chart. 

[Description of Notations] 
10 Car 

12 Laser Radar (Body Detection Equipment) 

14 Radar Output-Processing Section (Body Detection Equipment) 
16 Processing ECU 

20 Speed Sensor (Vehicle Speed Detection Means) 
22 Brake Mechanism (Damping Device) 
36 Electro-magnetic Valve 
40 Alarm 

100 Body (Obstruction) 



[Translation done.] 
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